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(54) SUBSTRATE-PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress changes in the 
concentration of chemical liquid due to interfusion of 
rinse liquid, when the chemical liquid splashed from a 
substrates is recovered with a cup for cyclic use. 
SOLUTION: The substrate-processing device comprises 
a chemical-liquid recovering cup 15 on the outside of a 
spindle of substrate W, while comprising a rinse liquid 
recovering cup 16 on the inside. An opening 15a of the 
cup 1 5 is provided on the upper side along the rotation 
axis of the substrate W, while an opening 16a of the cup 
1 6 provided on the lower side. An intermediate cup wall 
30 for separating the cups 15 and 16 is allowed to 
rise/fall. In a chemical liquid processing, the intermediate 
cup wall 30 is lowered, and the chemical liquid is 
recovered with the cup 15. Meanwhile, for a rinse liquid 
process, the intermediate cup wall 30 is raised to stop 
an opening 15a, while the opening 16a on the lower side 
is opened wide for recovering the rinse liquid with the 
cup 16. The opening 15a stopped at rinse liquid process 

is at a position higher than that of the substrate W, so that no rinse liquid will penetrate into the 
cup 15 for recovering chemical liquid. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the substrate processor which supplies a drug solution and a rinse to a substrate in 
order, and processes a substrate A substrate revolution maintenance means to hold and rotate a 
substrate, and a rinse supply means to supply a rinse to the substrate held at said substrate 
revolution maintenance means, A drug solution supply means to supply a drug solution to the 
substrate held at said substrate revolution maintenance means, The cup for rinse recovery which 
has opening for collecting the rinses which have been arranged at the periphery side of said 
substrate revolution maintenance means to hold the substrate, and were shaken off from the 
periphery of a substrate, The cup for drug solution recovery which has opening for collecting the 
drug solutions which have been arranged at the periphery side of said substrate revolution 
maintenance means to hold the substrate, and were shaken off from the periphery of a substrate 
above opening of said cup for rinse recovery, So that a substrate periphery and opening of said 
cup for drug solution recovery may counter at the time of drug solution processing and a 
substrate periphery and opening of said cup for rinse recovery may counter, respectively at the 
time of rinse processing The substrate processor characterized by having a rise-and-fall means 
to make it go up and down relatively said substrate revolution maintenance means and said both 
cups, and the drug solution circulation means which is made to circulate through the drug 
solution collected by said cup for drug solution recovery, and is given to said drug solution 
supply means. 

[Claim 2] It is the substrate processor which is the thing which said rise-and-fall means makes 
go up and down a substrate revolution maintenance means in a substrate processor according to 
claim 1. 

[Claim 3] It is the substrate processor which is the thing to which said rise-and-fall means 
makes one go up and down said cup for drug solution recovery, and said cup for rinse recovery 
in a substrate processor according to claim 1. 

[Claim 4] In the substrate processor which supplies a drug solution and a rinse to a substrate in 
order, and processes a substrate A substrate revolution maintenance means to hold and rotate a 
substrate, and a rinse supply means to supply a rinse to the substrate held at said substrate 
revolution maintenance means, A drug solution supply means to supply a drug solution to the 
substrate held at said substrate revolution maintenance means, The cup for rinse recovery which 
has opening for collecting the rinses which have been arranged at the periphery side of said 
substrate revolution maintenance means to hold the substrate, and were shaken off from the 
periphery of a substrate, The cup for drug solution recovery which has opening for collecting the 
drug solutions which have been arranged at the periphery side of said substrate revolution 
maintenance means to hold the substrate, and were shaken off from the periphery of a substrate 
above opening of said cup for rinse recovery, Said medium cup wall is dropped at the medium 
cup wall which separates said both cups and which can be gone up and down, and the time of 
drug solution processing. Greatly opening of said cup for drug solution recovery An aperture, A 
medium cup wall rise-and-fall means to raise said medium cup wall at the time of rinse 
processing, to counter an aperture in opening of said cup for rinse recovery, and to make this 
opening counter a substrate periphery greatly while making this opening counter a substrate 
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periphery, The substrate processor characterized by having the drug solution circulation means 
which is made to circulate through the drug solution collected by said cup for drug solution 
recovery, and is given to said drug solution supply means. 

[Claim 5] In the substrate processor which supplies a drug solution and a rinse to a substrate in 
order, and processes a substrate A substrate revolution maintenance means to hold and rotate a 
substrate, and a rinse supply means to supply a rinse to the substrate held at said substrate 
revolution maintenance means, A drug solution supply means to supply a drug solution to the 
substrate held at said substrate revolution maintenance means, The cup for rinse recovery which 
has opening for collecting the rinses which have been arranged at the periphery side of said 
substrate revolution maintenance means to hold the substrate, and were shaken off from the 
periphery of a substrate, The cup for drug solution recovery which has opening for collecting the 
drug solutions which have been arranged at the periphery side of said substrate revolution 
maintenance means to hold the substrate, and were shaken off from the periphery of a substrate 
above opening of said cup for rinse recovery, Said medium cup wall is dropped at the medium 
cup wall which separates said both cups and which can be gone up and down, and the time of 
drug solution processing. While it permits that the drug solution shaken off from the substrate 
periphery reaches opening of said cup for drug solution recovery A medium cup wall rise-and-fall 
means to raise said medium cup wall at the time of rinse processing, to catch the rinse shaken 
off from said substrate periphery, and to guide opening of said cup for rinse recovery, The 
substrate processor characterized by having the drug solution circulation means which is made 
to circulate through the drug solution collected by said cup for drug solution recovery, and is 
given to said drug solution supply means. 

[Claim 6] It is the substrate processor which is what blockades opening of the cup for drug 
solution recovery when said medium cup wall goes up in a substrate processor according to 
claim 4 or 5 at the time of rinse processing. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.i... 2007/1 1/29 



JP,2000-183010,A [DETAILED DESCRIPTION] 



1/9 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor which supplies a drug 
solution and a rinse in order on a substrate, and processes a substrate, rotating substrates, such 
as a semi-conductor wafer and a glass substrate for liquid crystal displays, and relates to the 
technique of separating and collecting the drug solutions and rinses which were especially 
shaken off from the substrate periphery. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which were indicated by JP,4- 
34902,Y as this kind of a substrate processor. This substrate processor is equipped with the spin 
chuck 1 which holds Substrate W by the horizontal position as shown in drawing 7 . The spin 
chuck 1 is connected with the output shaft of a motor 2. Rise-and-fall actuation of the motor 2 
is carried out by the pneumatic cylinder 3, and a spin chuck 1 is set to a lifting location and a 
downward location. The nozzle 4 for supplying a drug solution, a rinse, etc. to Substrate W is 
formed above the spin chuck 1. Moreover, the cups 5 and 6 for carrying out separation recovery 
of the drug solution and rinse which were shaken off from the periphery of Substrate W are 
formed in the perimeter of a spin chuck 1. Opening 6a of a cup 6 is set as the substrate W which 
opening 5a of a cup 5 has in a lifting location so that the substrate W which is at a downward 
location may be countered, respectively. 

[0003] After it supplies a drug solution to Substrate W and performs necessary drug solution 
processing, rotating Substrate W, rinses, such as pure water, are supplied to Substrate W, and 
this substrate processor permutes a drug solution by the rinse, it carries out the high-speed 
revolution of the substrate W continuously, and is performing a series of processings in which 
Substrate W is dried. Generally rinse processing and desiccation processing are performed by 
making a high speed rotate Substrate W rather than the time of drug solution processing to being 
carried out by carrying out the low-speed revolution of a viewpoint to the substrate W with 
which drug solution processing prevents generating of Myst in comparison. Therefore, the rinse 
under rinse processing or desiccation processing is horizontally shaken off with sufficient vigor 
from the periphery of Substrate W to the drug solution under drug solution processing not being 
shaken off with so sufficient vigor from Substrate W. Therefore, the inside cup 6 recovers a drug 
solution and he is trying for the outside cup 5 to recover a rinse, when carrying out separation 
recovery of the drug solution and rinse which were shaken off from Substrate W. That is, the 
drug solution shaken off from Substrate W when Substrate W was set as the downward location 
and drug solution processing was performed is certainly caught in the inside cup 6, and are 
collected, and if Substrate W is continuously set as a lifting location and a rinse and desiccation 
processing are performed, many of rinses shaken off from Substrate W will be collected by the 
outside cup 5. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example 
which has such a configuration, there are the following problems. Recently, in this kind of 
substrate processor, the drug solution collected from a viewpoint of saving resources by the cup 
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is brought together in the drug solution tank in equipment, and what takes the gestalt of sending 
and using the drug solution in this tank for a nozzle again through a filter etc. has increased. In a 
such drug solution circulation type substrate processor, if it is made cup arrangement structure 
as shown in drawing 7 , the following problems will arise. 

[0005] That is, at the time of a rinse and desiccation processing, although the high-speed 
revolution of the substrate W is carried out, it is not avoided that how much [ of the rinse 
shaken off from the periphery of Substrate W ] goes into the inside cup 6. In the phase of a 
rotational standup where especially the rotational frequency of Substrate W is not fully rising, 
there are not few amounts of the rinse included in the inside cup 6. The rinse included in a cup 6 
causes the inconvenience of flowing into the drug solution tank in equipment, and lowering the 
concentration of a drug solution. Although it is constituted so that a drug solution may be filled 
up when the concentration of the drug solution in a substrate processor is managed, of course 
and concentration lowering is caused, the drug solution concentration lowering with the above 
variations has the request of wanting to avoid as much as possible. 

[0006] This invention is made in view of such a situation, and in a cup's recovering the drug 
solution shaken off from the substrate, and carrying out circulation utilization, it aims at offering 
the substrate processor which can suppress concentration change of a drug solution as much as 
possible. 
[0007] 

[Means for Solving the Problem] This invention takes the following configurations, in order to 
attain such an object. Namely, invention according to claim 1 is set to the substrate processor 
which supplies a drug solution and a rinse to a substrate in order, and processes a substrate. A 
substrate revolution maintenance means to hold and rotate a substrate, and a rinse supply 
means to supply a rinse to the substrate held at said substrate revolution maintenance means, A 
drug solution supply means to supply a drug solution to the substrate held at said substrate 
revolution maintenance means, The cup for rinse recovery which has opening for collecting the 
rinses which have been arranged at the periphery side of said substrate revolution maintenance 
means to hold the substrate, and were shaken off from the periphery of a substrate, The cup for 
drug solution recovery which has opening for collecting the drug solutions which have been 
arranged at the periphery side of said substrate revolution maintenance means to hold the 
substrate, and were shaken off from the periphery of a substrate above opening of said cup for 
rinse recovery, So that a substrate periphery and opening of said cup for drug solution recovery 
may counter at the time of drug solution processing and a substrate periphery and opening of 
said cup for rinse recovery may counter, respectively at the time of rinse processing It is 
characterized by having a rise-and-fall means to make it go up and down relatively said 
substrate revolution maintenance means and said both cups, and the drug solution circulation 
means which is made to circulate through the drug solution collected by said cup for drug 
solution recovery, and is given to said drug solution supply means. 

[0008] Said rise-and-fall means makes it go up and down [ invention / according to claim 2 ] a 
substrate revolution maintenance means in a substrate processor according to claim 1. 
[0009] Said rise-and-fall means makes one go up and down [ invention / according to claim 3 ] 
said cup for drug solution recovery, and said cup for rinse recovery in a substrate processor 
according to claim 1. 

[0010] In the substrate processor which invention according to claim 4 supplies a drug solution 
and a rinse to a substrate in order, and processes a substrate A substrate revolution 
maintenance means to hold and rotate a substrate, and a rinse supply means to supply a rinse to 
the substrate held at said substrate revolution maintenance means, A drug solution supply 
means to supply a drug solution to the substrate held at said substrate revolution maintenance 
means, The cup for rinse recovery which has opening for collecting the rinses which have been 
arranged at the periphery side of said substrate revolution maintenance means to hold the 
substrate, and were shaken off from the periphery of a substrate, The cup for drug solution 
recovery which has opening for collecting the drug solutions which have been arranged at the 
periphery side of said substrate revolution maintenance means to hold the substrate, and were 
shaken off from the periphery of a substrate above opening of said cup for rinse recovery, Said 
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medium cup wall is dropped at the medium cup wall which separates said both cups and which 
can be gone up and down, and the time of drug solution processing. Greatly opening of said cup 
for drug solution recovery An aperture, A medium cup wall rise-and-fall means to raise said 
medium cup wall at the time of rinse processing, to counter an aperture in opening of said cup 
for rinse recovery, and to make this opening counter a substrate periphery greatly while making 
this opening counter a substrate periphery, It is characterized by having the drug solution 
circulation means which is made to circulate through the drug solution collected by said cup for 
drug solution recovery, and is given to said drug solution supply means. 

[001 1] In the substrate processor which invention according to claim 5 supplies a drug solution 
and a rinse to a substrate in order, and processes a substrate A substrate revolution 
maintenance means to hold and rotate a substrate, and a rinse supply means to supply a rinse to 
the substrate held at said substrate revolution maintenance means, A drug solution supply 
means to supply a drug solution to the substrate held at said substrate revolution maintenance 
means, The cup for rinse recovery which has opening for collecting the rinses which have been 
arranged at the periphery side of said substrate revolution maintenance means to hold the 
substrate, and were shaken off from the periphery of a substrate, The cup for drug solution 
recovery which has opening for collecting the drug solutions which have been arranged at the 
periphery side of said substrate revolution maintenance means to hold the substrate, and were 
shaken off from the periphery of a substrate above opening of said cup for rinse recovery, Said 
medium cup wall is dropped at the medium cup wall which separates said both cups and which 
can be gone up and down, and the time of drug solution processing. While it permits that the drug 
solution shaken off from the substrate periphery reaches opening of said cup for drug solution 
recovery A medium cup wall rise-and-fall means to raise said medium cup wall at the time of 
rinse processing, to catch the rinse shaken off from said substrate periphery, and to guide 
opening of said cup for rinse recovery, It is characterized by having the drug solution circulation 
means which is made to circulate through the drug solution collected by said cup for drug 
solution recovery, and is given to said drug solution supply means. 

[0012] In a substrate processor according to claim 4 or 5, invention according to claim 6 
blockades opening of the cup for drug solution recovery, when said medium cup wall goes up at 
the time of rinse processing. 
[0013] 

[Function] The operation of invention according to claim 1 is as follows. A rise-and-fall means 
makes it go up and down a substrate revolution maintenance means and both cups relatively, and 
makes a substrate periphery and opening of the cup for drug solution recovery counter at the 
time of drug solution processing. While a substrate revolution maintenance means rotates a 
substrate in this condition, a drug solution supply means supplies a drug solution to a substrate. 
Close is collected by opening of the cup for drug solution recovery from which the drug solution 
shaken off from the substrate periphery has countered the substrate periphery. It circulates 
through the drug solution collected by the cup for drug solution recovery with a drug solution 
circulation means, and it is sent and reused by the drug solution supply means. After drug 
solution processing finishes, it moves to rinse processing. A rise-and-fall means makes it go up 
and down a substrate revolution maintenance means and both cups relatively, and makes a 
substrate periphery and opening of the cup for rinse recovery counter at the time of rinse 
processing. While a substrate revolution maintenance means rotates a substrate in this 
condition, a rinse supply means supplies a rinse to a substrate. Close is collected by opening of 
the cup for rinse recovery from which the rinse shaken off from the substrate periphery has 
countered the substrate periphery. During rinse processing, since opening of the cup for drug 
solution recovery is located above opening of the cup for rinse recovery, i.e., a substrate 
periphery, the rinse shaken off from the substrate periphery does not go into opening of the cup 
for drug solution recovery. Therefore, the concentration of the drug solution by which circulation 
utilization is carried out is not changed by mixing of a rinse. 

[0014] According to invention according to claim 2, a substrate periphery is made to counter 
opening of the cup for drug solution recovery by raising a rise-and-fall means or a substrate 
revolution maintenance means at the time of drug solution processing. A substrate periphery is 
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made to counter opening of the cup for rinse recovery, when a rise-and-fall means drops a 
substrate revolution maintenance means at the time of rinse processing. 

[0015] According to invention according to claim 3, opening of the cup for drug solution recovery 
is made to counter a substrate periphery by dropping a rise-and-fall means, the cup for drug 
solution recovery, and the cup for rinse recovery to one at the time of drug solution processing. 
Opening of the cup for rinse recovery is made to counter a substrate periphery, when a rise- 
and-fall means raises the cup for drug solution recovery, and the cup for rinse recovery to one 
at the time of rinse processing. 

[0016] The operation of invention according to claim 4 is as follows. At the time of drug solution 
processing, a medium cup wall rise-and-fall means drops a medium cup wall, and an aperture is 
countered in opening of the cup for drug solution recovery, and it makes this opening counter a 
substrate periphery greatly. While a substrate revolution maintenance means rotates a substrate 
in this condition, a drug solution supply means supplies a drug solution to a substrate. Close is 
collected by opening of the cup for drug solution recovery from which the drug solution shaken 
off from the substrate periphery has countered the substrate periphery. It circulates through the 
drug solution collected by the cup for drug solution recovery with a drug solution circulation 
means, and it is sent and reused by the drug solution supply means. After drug solution 
processing finishes, it moves to rinse processing. At the time of rinse processing, a medium cup 
wall rise-and-fall means raises a medium cup wall, and an aperture is countered in opening of the 
cup for RISSU liquid recovery, and it makes this opening counter a substrate periphery greatly. 
While a substrate revolution maintenance means rotates a substrate in this condition, a rinse 
supply means supplies a rinse to a substrate. Close is collected by opening of the cup for rinse 
recovery from which the rinse shaken off from the substrate periphery has countered the 
substrate periphery. Since opening of the cup for drug solution recovery narrowed when a 
medium cup went up during rinse processing is located above the substrate edge, the rinse 
shaken off from the substrate periphery does not invade into opening of the cup for drug 
solution recovery. Therefore, the concentration of the drug solution by which circulation 
utilization is carried out is not changed by mixing of a rinse. 

[0017] The operation of invention according to claim 5 is as follows. At the time of drug solution 
processing, a medium cup wall rise-and-fall means drops a medium cup wall. While a substrate 
revolution maintenance means rotates a substrate in this condition, a drug solution supply means 
supplies a drug solution to a substrate. The drug solution shaken off from the substrate 
periphery jumps over the medium cup wall in opening and the downward location of the cup for 
RISSU liquid recovery which exist inside, and goes into opening of the cup for drug solution 
recovery which is outside. It circulates through the drug solution collected by the cup for drug 
solution recovery with a drug solution circulation means, and it is sent and reused by the drug 
solution supply means. After drug solution processing finishes, it moves to rinse processing. At 
the time of rinse processing, a medium cup wall rise-and-fall means raises a medium cup wall. 
While a substrate revolution maintenance means rotates a substrate in this condition, a rinse 
supply means supplies a rinse to a substrate. The rinse shaken off from the substrate periphery 
is guided at the medium cup wall in a lifting location, and close is collected by opening of the cup 
for rinse recovery. Since it prevents that the rinse which the medium cup went up and was 
shaken off from the substrate periphery during rinse processing reaches opening of the cup for 
drug solution recovery, a rinse does not invade into the cup for drug solution recovery. 
Therefore, the concentration of the drug solution by which circulation utilization is carried out is 
not changed by mixing of a rinse. 

[0018] Since according to invention according to claim 6 this medium cup wall blockades opening 
of the cup for drug solution recovery when a medium cup wall goes up at the time of rinse 
processing, a substrate is not polluted by the drug solution ambient atmosphere which leaked 
and came out of opening of the cup for drug solution recovery. 
[0019] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with 
reference to a drawing. 

<1st example> drawing 1 is drawing of longitudinal section having shown the outline configuration 
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of the 1st example of the substrate processor concerning this invention. The substrate 
processor of this example is equipped with the spin chuck 11 which was shown in drawing 7 and 
which carries out adsorption maintenance of the substrates W, such as a semi-conductor wafer, 
by the horizontal position, and the motor 12 which carries out revolution actuation of this spin 
chuck 1 1 as well as [ conventionally ] equipment. A spin chuck 1 1 and a motor 12 are equivalent 
to the substrate revolution maintenance means in this invention. In addition, a substrate 
revolution maintenance means may carry out stop maintenance of the edge of Substrate W not 
only by what carries out adsorption maintenance of the substrate W but by two or more support 
pins set up on the revolution base. 

[0020] Rise-and-fall actuation of the motor 12 is carried out by the pneumatic cylinder 13, and a 
spin chuck 1 1 is set to a lifting location and a downward location. A pneumatic cylinder 13 is 
equivalent to the rise-and-fall means in this invention. The nozzle 14 for supplying a drug 
solution and rinses, such as pure water, to Substrate W selectively by switch of a cross valve VL 
is formed above the spin chuck 1 1. This nozzle 14 is equivalent to the drug solution supply 
means and rinse supply means in this invention. In addition, of course, a drug solution supply 
means and a rinse supply means may consist of nozzles according to individual. 
[0021] The cup 15 for drug solution recovery for carrying out separation recovery of the drug 
solution and rinse which were shaken off from the periphery of Substrate W, and the cup 16 for 
rinse recovery are formed in the perimeter of a spin chuck 1. 

[0022] As a characteristic configuration of this example, the cup 15 for drug solution recovery is 
formed in the outside of the circumference of the revolving-shaft heart of Substrate W, and is 
set to the upside to which opening 15a for collecting the drug solutions shaken off from the 
periphery of Substrate W met the revolving-shaft heart of Substrate W. Moreover, the cup 16 for 
rinse recovery is formed inside the circumference of the revolving-shaft heart of Substrate W, 
and is set to the bottom to which opening 16a for collecting the rinses shaken off from the 
periphery of Substrate W met the revolving-shaft heart of Substrate W. And the elevating length 
of a pneumatic cylinder 1 3 is set up so that the periphery of the substrate W which has the 
periphery of the substrate W in a lifting location in a downward location at opening 15a of the 
cup 15 for drug solution recovery may counter opening 16a of the cup 16 for rinse recovery, 
respectively. 

[0023] The substrate processor , of this example is constituted so that the drug solution collected 
by the cup 15 for drug solution recovery may be circulated through and used. The drug solution 
waste fluid specifically drawn from waste fluid opening 15b of the cup 15 for drug solution 
recovery is brought together in the drug solution tank 18 through a duct 1 7. With a pump 19, the 
drug solution in the drug solution tank 18 is sent out to a duct 20, and is returned to a nozzle 14 
through the filter 21 for particle clearance prepared in the middle of the duct 20. Ducts 17 and 
20, the drug solution tank 1 8, a pump 1 9, etc. are equivalent to the drug solution circulation 
means in this invention. 

[0024] Next, the actuation when performing drug solution processing, rinse processing, and 
desiccation processing in the order using example equipment equipped with the configuration 
mentioned above is explained. The substrate W used as a processing object is carried on a spin 
chuck 1 1 by the substrate carrier robot which does not illustrate, and adsorption maintenance is 
carried out with him. A pneumatic cylinder 13 develops at the time of drug solution processing, 
and Substrate W is lifted in a lifting location (location of the substrate W shown with the chain 
line in drawing 1 ). Rotating Substrate W in this condition, a drug solution is supplied on 
Substrate W from a nozzle 14, and drug solution processing is performed. The drug solutions 
shaken off from the substrate periphery with the revolution of Substrate W are collected from 
opening 15a which counters a substrate periphery by the cup 15 for drug solution recovery. The 
collected drug solution is brought together in the drug solution tank 18 through a duct 17, 
continuously, with a pump 19, is sent out to a duct 20 and is again returned to a nozzle 14. 
[0025] After drug solution processing of predetermined time finishes, it moves to rinse 
processing. In rinse processing, a pneumatic cylinder 13 contracts and Substrate W is lowered 
even to a downward location (location of the substrate W shown as the continuous line in 
drawing 1 ). Rotating Substrate W in this condition, a cross valve VL is switched and a rinse is 
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supplied on Substrate W from a nozzle 14. The rinses shaken off from the substrate periphery 
with the revolution of Substrate W are collected from opening 16a which counters a substrate 
periphery by the cup 1 6 for rinse recovery. The collected rinse is discharged from waste fluid 
opening 16b of the cup 16 for rinse recovery. 

[0026] Since opening 15a of the cup 15 for drug solution recovery is in the high location above 
Substrate W at the time of rinse processing, the rinse shaken off from the substrate periphery 
does not invade into the cup 15 for drug solution recovery. Therefore, since a rinse does not mix 
in the drug solution by which circulation utilization is carried out, concentration fluctuation of a 
drug solution can be suppressed. 

[0027] Suspending supply of a rinse, after rinse processing of predetermined time finishes, swing 
OFF dries Substrate W for an excessive rinse from Substrate W by carrying out the high-speed 
revolution of the substrate in a downward location in the condition. The dried substrate W is 
taken out by the substrate carrier robot out of equipment. A series of substrate processings by 
the above are completed, and processing of a new substrate is performed repeatedly similarly 
continuously. 

[0028] <2nd example> drawing 2 is drawing of longitudinal section having shown the outline 
configuration of the 2nd example of the substrate processor concerning this invention. Since the 
component shown with the same sign as each sign in drawing 1 in drawing 2 is the same as that 
of the 1st example, explanation here is omitted. 

[0029] Although you make it go up and down Substrate W and it was made to make a substrate 
periphery counter each openings 15a and 16a of cups 15 and 16 in the 1st example, he is trying 
to make one go up and down the cup 15 for drug solution recovery, and the cup 16 for rinse 
recovery in the 2nd example, without changing the location of Substrate W. It has been made to 
carry out rise-and-fall actuation of installation and this base member 23 by two or more 
pneumatic cylinders 24 at the ring-like base member 23 the cup 15 for drug solution recovery 
and the cup 1 6 for rinse recovery which were specifically formed in one through the support arm 
22. These pneumatic cylinders 24 are equivalent to the rise-and-fall means in this invention. 
Moreover, the waste fluid openings 15b and 16b of each cups 15 and 16 are loosely inserted in 
the connector tubing 25 of a major diameter by the relation which cups 15 and 16 go up and 
down, respectively. 

[0030] According to this example equipment, at the time of drug solution processing, when a 
pneumatic cylinder 24 contracts and the cup 15 for drug solution recovery and the cup 16 for 
rinse recovery descend to one, opening 15a of the cup 15 for drug solution recovery counters 
the periphery of the substrate W on a spin chuck 1 1. By carrying out drug solution processing 
like the 1st example in this condition, the drug solutions shaken off from Substrate W are 
collected by the cup 15 for drug solution recovery, and are brought together in the drug solution 
tank 18. At the time of rinse processing, as shown in drawing 3 , when a pneumatic cylinder 24 
develops, the cup 15 for drug solution recovery and the cup 16 for rinse recovery go up to one, 
and opening 16a of the cup 16 for rinse recovery counters the periphery of Substrate W. Rinse 
processing and desiccation processing are performed in order like the 1st example in this 
condition, and the rinses shaken off from the substrate periphery are collected by the cup 1 6 for 
rinse recovery. 

[0031] By this example, since opening 15a of the cup 15 for drug solution recovery is in a 
location higher than Substrate W like the 1st example at the time of the rinse processing shown 
in drawing 3 , the rinse shaken off from the substrate periphery does not invade into the cup 15 
for drug solution recovery, either. 

[0032] <3rd example> drawing 4 is drawing of longitudinal section having shown the outline 
configuration of the 3rd example of the substrate processor concerning this invention. Since the 
component shown in drawing 4 with the same sign as each sign in drawing 1 thru/or drawing 3 is 
the same as that of the 1st and 2nd examples, explanation here is omitted. 
[0033] The cup 15 for drug solution recovery with the upside to which opening 15a which 
incorporates the drug solution which this example equipment was formed in the outside of the 
circumference of the revolving-shaft heart of Substrate W like the 1st and 2nd example 
equipment, and was shaken off from the substrate periphery met the revolving-shaft heart of 
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Substrate W t It was prepared inside the circumference of the revolving-shaft heart of Substrate 
W, and opening 16a which incorporates the rinse shaken off from the substrate periphery is 
equipped with the cup 16 for rinse recovery with the bottom which met the revolving-shaft heart 
of Substrate W. And the medium cup wall 30 which separates both the cups 15 and 16 is 
constituted free [ rise and fall ] as a description of this example. 

[0034] The medium cup wall 30 is the tube-like object narrowed down so that the upper bed 
section might incline inside, and, specifically, the hem parts 30a and 30b of the shape of a ring of 
a duplex are formed in the end face section. These hem parts 30a and 30b are loosely inserted in 
the outside of the advice walls 31a and 31 b of the shape of a ring formed in the base of cups 1 5 
and 16 at the duplex. Rod 32a of two or more pneumatic cylinders 32 is connected in the middle 
of [ inside ] the hem parts 30a and 30b of the medium cup wall 30. The perimeter of rod 32a of 
each pneumatic cylinder 32 is covered with bellows 33, the ambient atmosphere in a cup 15 and 
16 leaks out of equipment, or particle invades into a cup 15 and 16 from the outside of 
equipment. When these pneumatic cylinders 32 expand and contract, the medium cup wall 30 
goes up and down. This pneumatic cylinder 32 is equivalent to the medium cup wall rise-and-fall 
means in this invention. 

[0035] In addition, this example equipment is equipped with two nozzles 14a and 14b which 
supply a drug solution and a rinse according to an individual. Moreover, when carrying in 
Substrate W into equipment, the pneumatic cylinder 34 for raising a spin chuck 1 1 even in a 
substrate carrying-in location is formed in the lower part of a motor 12. Furthermore, inside the 
cup 16 for rinse recovery, the exhaust port 35 (however, the graphic display is omitted in drawing 
1 thru/or drawing 3 ) for exhausting the inside of a cup 1 5 and 1 6 is formed. 
[0036] Next, actuation of the 3rd example equipment equipped with the configuration mentioned 
above is explained. First, in order to carry in Substrate W in equipment, a pneumatic cylinder 34 
develops and a spin chuck 1 1 goes up. If Substrate W is carried in a spin chuck 11, a pneumatic 
cylinder 34 will contract and Substrate W will be dropped even to a processing location (location 
of the substrate W shown as a continuous line in drawing 4 ). 

[0037] At the time of drug solution processing, it contracts and a pneumatic cylinder 32 has the 
medium cup wall 30 in a downward location. Consequently, opening 15a of the cup 15 for drug 
solution recovery opens greatly, and counters the periphery of Substrate W. Drug solution 
processing is performed by supplying a drug solution on Substrate W from nozzle 14a, rotating 
Substrate W in this condition. The drug solutions shaken off from the substrate periphery with 
the revolution of Substrate W are collected through opening 15a by the cup 15 for drug solution 
recovery. It circulates through the collected drug solution like the 1st and 2nd example 
equipment, and it is returned to nozzle 14a. 

[0038] After drug solution processing finishes, supply of a drug solution is suspended and it 
moves to rinse processing. In rinse processing, a pneumatic cylinder 32 develops and the medium 
cup wall 30 goes up. While opening 15a of the cup 15 for drug solution recovery is blockaded 
when the medium cup wall 30 goes up and the upper bed section contacts the up wall of the cup 
15 for drug solution recovery as shown in drawing 5 , opening 16a of the cup 16 for rinse 
recovery opens greatly, and counters the periphery of Substrate W. Rinse processing is 
performed by supplying a rinse on Substrate W from nozzle 14b, rotating Substrate W in this 
condition. The rinses shaken off from the substrate periphery with the revolution of Substrate W 
are collected through opening 16a by the cup 16 for rinse recovery. After rinse processing 
finishes, while supply of a rinse is suspended, the high-speed revolution of the substrate W is 
carried out with the condition of having opened opening 16a greatly, and Substrate W is dried. 
[0039] Opening 15a of the cup 15 for drug solution recovery is blockaded with the medium cup 
wall 30 which went up at the time of rinse processing and desiccation processing. Moreover, 
since the comparison section of the upper bed section of the medium cup wall 30 and the up 
wall of the cup 15 for drug solution recovery is in a location higher than Substrate W, the rinse 
shaken off from the substrate periphery does not invade into the cup 15 for drug solution 
recovery from the clearance between the cup 15 for drug solution recovery, and the medium cup 
wall 30. Moreover, since opening 15a of the cup 15 for drug solution recovery is blockaded, the 
substrate W which has received rinse processing or desiccation processing according to the drug 
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solution ambient atmosphere which leaked and came out of the cup 15 for drug solution recovery 
is not polluted. 

[0040] In addition, if it constitutes so that opening 16a of the cup 16 for rinse recovery may be 
blockaded with the medium cup wall 30 while the medium cup wall 30 is descending, since the 
amount of the drug solution which enters into the cup 16 for rinse recovery at the time of drug 
solution processing will be mitigated, only the part can also save a drug solution. 
[0041] <4th example> drawing 6 is drawing of longitudinal section having shown the outline 
configuration of the 4th example of the substrate processor concerning this invention. Since the 
component shown in drawing 6 with the same sign as each sign in drawing 1 thru/or drawing 5 is 
the same as that of the 1st thru/or the 3rd example, explanation here is omitted. 
[0042] This example equipment as well as the 1st thru/or the 3rd example equipment is 
equipped with the cup 15 for drug solution recovery prepared in the outside of the circumference 
of the revolving-shaft heart of Substrate W, and the cup 16 for rinse recovery prepared inside 
the circumference of the revolving-shaft heart of Substrate W. And with this example equipment, 
opening 16a of the cup 16 for rinse recovery from which opening 15a of the cup 15 for drug 
solution recovery which incorporates the drug solution shaken off from the substrate periphery 
incorporates the rinse shaken off from the substrate periphery on the outside of the 
circumference of the revolving-shaft heart of Substrate W is arranged inside the circumference 
of the revolving-shaft heart of Substrate W, respectively. And the medium cup wall 30 which 
separates the openings 15a and 16a concentrically arranged to the revolving-shaft heart of 
Substrate W is established free [ rise and fall ]. 

[0043] According to this example equipment, when the medium cup wall 30 descends at the time 
of drug solution processing, the drug solution shaken off from the substrate periphery jumps over 
opening 16a of the cup 16 for rinse recovery, and the medium cup wall 30 by the vigor, and close 
is collected by opening 15a of the cup 15 for drug solution recovery. On the other hand, at the 
time of rinse processing and desiccation processing, when the medium cup wall 30 goes up, the 
rinse shaken off from the substrate periphery is altogether caught with the medium cup wall 30, 
and it is collected by the cup 16 for rinse recovery. Since the rinse shaken off from the 
substrate periphery does not invade into the cup 1 5 for drug solution recovery with this example 
equipment, either, the concentration fluctuation of a drug solution by which circulation utilization 
is carried out can be prevented. 

[0044] In addition, also in this example equipment, if the upper bed section of the cup 15 for drug 
solution recovery is jutted out and formed inside, opening 15a of the cup 15 for drug solution 
recovery can be blockaded by raising the medium cup wall 30 during rinse processing or 
desiccation processing. 

[0045] Deformation implementation of this invention can also be carried out not only in each 
above-mentioned example but as follows. Although the substrate processor equipped with two 
cups, the cup 15 for drug solution recovery and the cup 16 for rinse recovery, was taken for the 
example, each drug solution is separated using two or more kinds of drug solutions, and when 
carrying out circulation utilization, in the circumference of the revolving-shaft heart of a 
substrate, three or more cups can be arranged concentrically and can also consist of each 
example mentioned above. What is necessary is to arrange the cup for rinse recovery to the 
inside nearest to the revolving-shaft heart of a substrate also in such a case, and just to arrange 
concentrically two or more cups which corresponded to each drug solution on the outside. 
[0046] 

[Effect of the Invention] According to this invention, the following effectiveness is done so so 
that clearly from the above explanation. While opening of the cup for drug solution recovery 
prepared in the outside of the circumference of the revolving-shaft heart of a substrate is in the 
upside which met the revolving-shaft heart of a substrate according to invention according to 
claim 1 Since opening of the cup for rinse recovery prepared inside the circumference of the 
revolving-shaft heart of a substrate is in the bottom which met the revolving-shaft heart of a 
substrate When rinse processing is performed in the condition of having made a substrate 
periphery and opening of the cup for rinse recovery countering, the rinse shaken off from the 
substrate does not invade into opening of the upper cup for drug solution recovery. Therefore, 
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according to invention according to claim 1, the fluctuation of drug solution concentration carried 
out to mixing of a rinse can be prevented. 

[0047] Since the rise-and-fall means is making it go up and down a substrate revolution 
maintenance means, while making a substrate periphery counter opening of the cup for drug 
solution recovery at the time of drug solution processing according to invention according to 
claim 2, the same effectiveness as invention according to claim 1 is acquired by making a 
substrate periphery counter opening of the cup for rinse recovery at the time of rinse 
processing. 

[0048] Since the rise-and-fall means is making one go up and down the cup for drug solution 
recovery, and the cup for rinse recovery, while making opening of the cup for drug solution 
recovery counter a substrate periphery at the time of drug solution processing according to 
invention according to claim 3, the same effectiveness as invention according to claim 1 is 
acquired by making opening of the cup for rinse recovery counter a substrate periphery at the 
time of rinse processing. 

[0049] While according to invention according to claim 4 dropping a medium cup wall at the time 
of drug solution processing and opening greatly opening of the upper cup for drug solution 
recovery Since a medium cup wall is raised at the time of rinse processing, opening of the lower 
cup for rinse recovery is opened greatly and each opening is made to counter a substrate 
periphery, a rinse cannot invade into the cup for drug solution recovery, and concentration 
fluctuation of a drug solution can be prevented. 

[0050] While making the drug solution which the medium cup wall was dropped at the time of 
drug solution processing, and was shaken off from the substrate periphery reach opening of the 
outside cup for drug solution recovery according to invention according to claim 5 Since it has 
shown opening of the inside cup for rinse recovery to the rinse which the medium cup wall was 
raised at the time of rinse processing, and was shaken off from the substrate periphery, a rinse 
cannot invade into the cup for drug solution recovery, and concentration fluctuation of a drug 
solution can be prevented. 

[0051] According to invention according to claim 6, since opening of the cup for drug solution 
recovery is blockaded with the medium cup wall at the time of rinse processing, a substrate is 
not polluted by the drug solution ambient atmosphere which leaked and came out of opening of 
the cup for drug solution recovery. 



[Translation done.] 
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*5jzu*y y**{ig^afcfi3i-a. 4*5, 

[0 0 2 1 ] * tfy^-r yfl <DMH\Ztts &1fcW(Dm 40 

«:36»&fi!9 93e>nfcseK j ^y y^m^mmu-r^tz.^ 

<nm$M&mJj 5 jsit^y y^JRIilJRffl* ^Xl 
[0 0 2 2] *^Jfi«|^#«W*««t Lt\ SSRHUR 

«Pi5a *sS4EW(0[HrtE(|li«:|cjBofc±<WtR5es 

tl/TV^ a y y*«|I]I|Xffl#;yXl 6itl$WO 

SbHfcy y*^£@J|rf 5fcft£>liHn 16a j^KflfcW 50 
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n 1 5 a riftffififc*)S*Kwoa»a s y y^^ia 

IfcJBAyXl 6G>BBP 1 6 a|C, t-JX-t*tl/*HSl+5«t 5 
^JiT-v-y y^l 3 Hp — *#K£Sih/r^ 

[0 0 2 3] *||*WO^*a3£«tt|giSllIflXffl* y 

1 5 b^b^ttl^tlfc^^f^i^S&l 7MoTlS 
1 8^*b^5 0 1 8rttf>3IUS»4# 

yXi 9^j:oT« : SS2 ottBDESft, tK2 0COii 
f It b n/:^-r ^ ^ ffi (7) 7 /v^ 2 1 ft if 
Sr^LTyX/M 4fcK3fr5 0 W»l 7*3J;tf2 0, 
^?8*y* 1 8, /Ky/l 9ftifH:*«Wt*3(t5J|fS 

[0 0 2 4] ftt, Ji^Lfcpj^Srii^fc^ft^gS^ 

( 4 El * L ft V ^ *R «k L S n # s> b ft if I - <t o T * bf y ^ -t 
^T-v-y y^l 3iS#KLTS*RW4r±#ttil (0 
1i-CK3KWS:[H]teS*ft*Sb, yx>i4^«w± 

^fnj-f 1 5 ad>b^[§IIfcffl#3>Xl StCHHtX^ 

Sicft^^ti, Ift^TtfyXl 9fcJ;oTffi82 OttlSi 

[0025] Fffei*Ri^jii»*0ia* s !»to5 1 y y^«M 

LTK«W£TP${itt (Hl«t»tlHftt?*L*:*Kw<Z) 
l 6 ad^yy^JKlHliRM*yXl 6jc|iIiR^nSo 0 

iRsnfcy y^ffi(±y y^Mteffl^^^i 6^«p 

1 6 b3l^#a*ix5 0 

[0026] y y^»a^i:#, ^M[HiiRffl^^7 0 i 

50Plni5a {4K4KWJ; 5 t±#J(7)iflvHia(-fe5co 
T% *K«*j6^1B!9 9Jfeiifcy y^lR^jKiKlHliRffl* 

[0 0 2 7] BfS^rK^ y y^M40;ffi^^^5 
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[0 0 2 8] <JB2H*«>Bl2f±*«KKfil5K3R«!! 
[0 0 2 9] mi HJfeM-ettS*WSr#^^*TS«ja 

f*icjrM^tifc^«iH]teffl^yy 0 i 5*3 ivy y^JSE 

— 2 3fcBDf+tf\ r<D^— *ffi#2 3fclfcR# 

niibaiT— >y v^2 4ii3W8W(-i3rt5#ft#SK: 

#*y^l-5^ 16©ISP15b, 16b^g^S 20 
[ 0 0 3 0] **JS«S«(-J:tLfi\ 

^r— >y v^2 4fimmLxm$\E]&ft*y7 0 i 5*5 

it), ^011X^*5/^1 5^FtSP 1 5 a^tf^-t 

WSLZ^t 1 8 t^*bih,5o U^M^^It 

El 3 t^-f J: 5 fc, ^.T— > y V¥ 2 4 5 - t 30 

iat), SHHajRffl^y^i 5*sj:t5yi/^«iaiRffl* 

y-fl 6*5— fl:fc±#LT. y V^ttEURffl* y^l 6 
(DP^P l 6 adSStEWOHakKSsfiRj-fSo -^Itl 

i n*« fc isiflit y t «dBMaaas« fctrbn 

[0 0 3 1 ] *HW«cJ:oTtIlSI«i:«, 
1 5|C«A+6-i^&V\> 

[0 0 3 2] <*3*jfe«>H4H:*3gWC«5*S«! ! 
SKS(7)m3»^^»«^^^Lfc«ffiIl-efc . 

[0 0 3 3] *||J60«3£fitt\ ^ 1 *5 2 ^ffiFllg 
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Hlft^feSQfflfcixfcy ^^SrfeDiitfBBP I6a^ 

T s W^y^l 5*3j;tfl 6 SrBSTS 4^^*5/^83 0 

[0 0 3 4] tpR* 3 014, -hSgtf 

j e^£Sa5^f4 2a^y ^^^^3 0 a, 3 0b£> 
JKj££*bTl^£. r.CO«§|53 0a N 3 0b)D\ 

5, l 6^j£Bt2fifcjgfifcStifcy ^^tt^)3Brt«3 

ia, 3 1 b(ommz.m<%ktb^tix\^ 0 ^m^y 

7^3 0CDflggP3 0 a N 3 0 b ^rtflJtSfcWftfl^ 
T—>y >-^3 260a y K3 2 a tlT^5 Q * 

x7->/ y 2<Du y K3 2 a ©JBffltt^P — X3 

3T*iiiK*ix"C33Q's Ay^l 5, l6ft(^)#H^g 
B^ftftfc^K fe5VM4SB^^*^^°l 5, 16 

e><DjiT— 5/y V^3 2 4S#Ji-t'5r irti 5 cflB*y 
^!3 0^#»t5 o ^(O^T-^y ^^3 2f4*3gBJ 

K *3 it £ * m * y twi^is c*i a - t 5 o 

[0 0 3 5] #^«3S11ttXiR*5 ±tfy 

W£*A^5^^*t c >^:y^ 1 1 $r*«A&e 
|:i-C±#S*5fcftOxT-5/!) ^3 4#Rl*fe*i 

It ^y/15, 1 6rt&#*^5fcft©#«P 3 5 
(fcfcU B 1 ^V^LIl|3-r : 14IE|*|:W»L.Tfc^) ^ 

[0 0 3 6] fcfc: _b« Lfct#j&£lf 3 *«^J»e 
fetc^T">y >^3 4^#ibtxt 0 yft l l 
^T-v-y >^3 4^iRffibTS«W5:^Sfi:S 

[0 0 3 7] sijRtea^t t^T-i/y >^3 2\mM 
U ^IB* 2x^*3 0»TI*{fc«Kfc5o X 
^tH]^ffl*5/7 0 l 5«P15 a^^<l^TitSW 

IR^bSD«IfenfcjB«cf±BBP 1 5 a ^m^xmWMU 

[0 0 3 8] mfc®&frfet>Z> hMWl<DW&&W±£tl 

x y ^^^afc^5 0 y ^*«&STi4, ^r-v-y 

y^3 2*S#«LT*IH*y^ , ffi3 0as±#-t-5 0 0 5 
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5,' ^ffiinii|xffl^^7 0 l 5«P15 a39spB*S*t5i 
fcfcfc^ !) ^^*@lRffl* y ^ 1 6 ©B P 1 6 a 

EHB£*ftj»Sfe, ;X;H4b^?>y^««:SKWi 
P 1 6 a £iloTy y^JRHIilXffl* s> 7" 1 6 ^EIlIX £ tl 

6 0 y y^s^a^j^fcs t y ^^asto#ti&^fltjhsjx 
[oo3 9] y ^saLateiWftjfttea^i:*, ±# 
twMM^tsyy°i 5<D±^mt(o^^ j tm-t 

3 o 4:©|»|llli^*«|g|JRffl*y^l 5 {cfiA-f^r t 

ft T v ^ s KtKWj&sft ft $ ft 5 r £ # ft v \ 
[0 0 4 0] ftjb\ tpW*y^ffi3 0ffl$Ul/^t 
#(^, t»|B*y^»3 Of y ^*ttlnHKJfl#:y:/l 6(0 

pinna %mMi-% x 5 icfli^-t-tLtf , m^Lvm<o t 

-So 

[0 0 4 1 ] <»4ll*0tJ>Bl6J±*l8Wtfi55K««! 

^rXTjk LtcM&^nm i ft ^ 3 mmm t mmxh 

[0 0 4 2] *^Jfe^BtHlftV^L^3*Sfe^e 

SI61B[S:Si0atfj|IKigiRffl*y^l 5 (BMP l 5 a**£ 
fcy ^KSrBlUiitf y ^iKlHliRffl*y^l 60|p 

1 6 a fl*£«W(D@te#;EJS 5 Ztl^tl&M 
tffia^^fcgHR 1 5.a*5it/l 6 a £R5T 5*M# y 

y^3 o^#*Sfttia:ttfe^xv^5o 

[0 0 4 3] ***#jJSe^ ifttf* liMO t # t£ 
fM*^i3 oa«T*i"5n tic £9, £KJqfltft>t> 

6 (OMR 1 6 ajSitftlHI* 3.0 SrJRtf 



P 1 5 a (CAoTlHllR 

y^i 6 EUR Six 
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m^xmsM^Lmio i 5<om 
fey ^^?s^«(Hiiixffl^^"7 o i 

10 [0 0 4 4] ftfc, *Stt#!i8B^&^Tk, SlffilUiR 

y y^M^Mlti^&W ^ ^1 3 o 
tsriCi?, neREWRfla* y 5 coup i 5 a Sr 

[0 0 4 5] *»WHt±ifi©#*lfc«K:H&i'?feoJ:5 

w&W3lr% y-fisky yf\%<o2 

|p]^^E«LT«*1-5rf:fcT?t5o rcoj;5ftS 
[0 0 4 6] 

m * y -f <d m p & sfi <o intetts i - » o it ±« t *> 6 1 
30 ttt, ^©Eite#s«5^rtflOKR*tfc^fcyv^ 

*«JlSi y >-^?«0ilXffl^^7 o oMP <^5r 
it|BlS*fctt«"ey ^SMI:fTofci:#l: N 

pfc«A-f5r fcflsftv\, l«ot, 
[0 0 4 7] B**2fc|Eito»WKiJ:ntf, 

y > xfct&w$\a*&i&ffim& y ^^^iniiRffl^ y 

y^P?! P ic*ff^ S *S - 1 1 J: 0 »*« 1 SB«^»M t 

[0 0 4 8] »**3t|B*o5SWfci:tutf^ 
^^[HltRffl v^SHHtXffl ^ y 

ycoHp^KSJSS^^^^:^-^ y^^ffi^fflB* 

ttt y >^MtE]iRffl^ y y^r^ p Sr*ts«*t*nsi 
5 r t \z x v i mm<Dmw t mm<o^tm hti 

50 6 0 
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02] 1 2 a«gto»M?:^t»i@^fe ^ 



[0 0 4 9] ff*«4 \ClBM<D&91\Z&tUis IBK^S * 6 0 

x% mmmum%yy\c}) y^ftAtsrt^* 

<> mfc<0^$MW**V5±-tZ>Z. ti£X%Z> 0 

[oo5o] f***5icia«^iSM^«ttttf, ^flfc&a 

ft 7c H S Sr fl- ffl ^ M » 0 ifc ffl * y y CO gfl P K 91 it $ * 5 10 

[o o 5 1] n^6\zKM,<D^m\zxtia, yyx&t 
m®%\z.^m*y?mz£^xmfcwi&m%y7<oMn 



#RB 2000-183010 
14 



[El 3] 1 2 y y ^i«I^)^l?:^ti 

mmxhz> 0 

[0 4] »3**WS«©«l^*S:*t-ft»fffiH'T?ib 



@5] f3 mmmmu(o y y^*ftao*iisr*i-iiE 

[0 7] ft*8«^tti&«fiRS:^-f«BfffiH-e*>5o 
[«F#*>RW] 
1 l ••■^t: 0 ^^ J r y * 
1 2 ■■ ^ 
1 3 ...;xT— ->y ^ 
1 4-;X;v 
1 S-lieSEIiRffi*^^ 
15a ■••MP 

1 6-y >*mmm*y7° 

16a •••MP 

1 8-m&#>? 

3 0-fH*y^t3 

3 2---^r— >y V? 
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[H7] 




